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ABSTRACT 
The main objective of this work is to design and develop a Self-Configurable Semantic Service Architecture (SCSSA) for developing 

reliable distributed multimedia applications by discovering and composing multimedia services semantically. The multimedia 

services are web services that can process and provide multimedia data as a service. The development of multimedia application 

has yet to need significant impact of Service Oriented Architecture (SOA) due to the rich semantic structure of multimedia data and 

the complexity of workflow. Thus this paper proposes the Self-Configurable Semantic Service Architecture (SCSSA) for composing 

multimedia services semantically and dynamically with improved QoS using service reservation and configuration. This 

architecture includes semantic description of multimedia data as a service, service configuration for finding and selecting 

appropriate service components dynamically using semantic discovery of multimedia services and the configurable composition of 

these multimedia services based on the request, device capabilities of the user. The monitoring of the delivery of services and 

configuring the composition workflow during runtime when the performance degrades are also supported by this architecture. 

This proposed architecture provides an efficient and reliable support for describing, discovering, deploying, composing and 

accessing self-configurable composite semantic multimedia services. The benefits of this architecture are demonstrated by 

conducting usability and performance studies. 

 

KEYWORDS:  Composition workflow, Multimedia services, Self-Configurable Semantic Service Architecture (SCSSA), 

Service Configuration, and Semantic Discovery. 
 

INTRODUCTION 
 

The design and development of large scale distributed multimedia applications are expensive and 
challenging. Using SOA concepts, a complex multimedia application can be built from the composition of 
multiple small reusable components. In the web services architecture, these components are multimedia web 
services, which process and provide multimedia data as a service. Example for multimedia services are media 
recognition/identification services, media retrieval services, media transcoding services and media display 
services. The rich semantic structure of multimedia data leads to the development of multimedia applications 
based on the request of the users using discovery and composition of multimedia services semantically. During 
development of the multimedia web service, WSDL does not explicitly provide mechanisms to specify the 
semantics of a multimedia web service. Therefore the multimedia service providers can explicate the intended 
semantics by annotating the appropriate parts of the web service with concepts from a richer semantic model. 
Semantic descriptions in the form of related concepts are extracted from the WSDL documents and stored in a 
database. This database along with the WSDL documents is available in the multimedia web server. Then the 
multimedia services are classified into different categories based on the semantic similarity between services. 
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Generally, the categories of multimedia services are based on the areas of multimedia application such as 
advertisements, art, education, entertainment, engineering, medicine, mathematics, business, scientific research 
and spatial temporal applications. The various areas of classified web services are stored in the multimedia web 
server. The new multimedia web services can be also added to any category at any time and the same services 
are attached to the suitable categories.   

 As the set of available web services expands, it becomes increasingly important to design automated tools 
to help identify services that match the requirements of the users. Adding semantics to represent the 
requirements of the user is essential for achieving relevant matching and machine-interpretability. During this 
discovery, a service requestor can describe the service requirements using terms from the semantic model. 
Reasoning techniques can be used to find service descriptions that match the request.  

Emerging advanced distributed multimedia services, such as voice-over-IP conferencing and ubiquitous 
multimedia streaming, demands a scalable, robust, and adaptive multimedia service infrastructure. The 
conventional client-server system model has become inadequate for next-generation multimedia service 
provisioning due to its poor scalability, customizability, manageability, and reliability. Thus, a compositional 
approach to multimedia service provisioning is proposed which can dynamically create multimedia services 
using distributed service components. During composition, semantic descriptions can be used to aggregate the 
functionality of multiple services to create useful service compositions. Also, semantics based schema mappings 
can facilitate data transformations from which mediation code can be generated to enable web services 
invocation. In this service composition, service context and exceptions are configurable to accommodate needs 
of different users. This allows for reusability of a service in different contexts and achieves a level of 
adaptiveness and contextualization without recoding and recompiling of the overall composed services. 
Therefore, semantics can be leveraged to automate service discovery, composition, monitoring and configuring 
the composition workflow based on runtime environments. 

The monitoring of web services during the execution is required for a number of reasons such as dynamic 
changes/upgrades in implementation, conditions at run-time may introduce non-determinism, accommodates the 
needs of different users and the existence of a conformance monitoring capability is a kind of guarantee for the 
consumer that redress is possible if the SLA is not honored. The run-time performance such as response time, 
external errors, percentage of successful completion, SLA violation, frame rate and web service host 
performance are also monitored. This proposed system provides an efficient and flexible support for specifying, 
deploying, and accessing adaptive composite services. 
 
Related Work: 

The designing of complex large scale multimedia applications is still a difficult and challenging problem. 
Service-based architectures form a possible solution to this problem by decomposing complex tasks into smaller 
independent entities called web services, and then supports a flexible service composition in a variety of ways. 
Complex multimedia applications are instantiated by composing these relatively simple services to form the 
desired workflows [9]. Taxonomy of metrics to effectively partition the service composition space for the 
multimedia domain was described. These metrics led to organize the multimedia composition spaces, and 
multimedia specific ontologies, which again assist in discovering semantically correct and quality-aware service 
compositions. 

SpiderNet [1], a fully decentralized QoS-aware multimedia service composition framework, integrates 
statistical QoS provisioning and automatic load balancing into the distributed service composition operation.  It 
achieves expressive service composition by supporting directed   cyclic graph composition topologies and 
exchangeable composition orders. They have not realized the self-adaptive QoS aware service composition and 
implemented only the simple composition relationships. Automation system adopting SOA paradigm [2] with 
devices implemented by device profile for web service (DPWS) was built. In which context information was 
collected, processed, and given to a composition engine to coordinate appropriate devices/services based on the 
context, composition plan, and predefined policy rules. IriaEstévez-Ayres et al [3], proposed two real-time 
composition algorithms for selecting the implementation for each service, according to a figure of merit. The 
exhaustive algorithm computes the optimal solution, but it is not suitable for runtime composition, unless the 
number of possible combinations is low, because the number of combinations to be explored grows 
exponentially with the number of implementations per service. The second algorithm uses heuristics to reduce 
the number of combinations explored.  

Yutu Liu et al [4] have presented an extensible QoS model that is open, fair and dynamic for both service 
requesters and service providers. The dynamic and fair computation of QoS values of web services through a 
feedback of secure active users and active monitoring was done. They have also conducted experiments which 
validate the formula used in the computation of QoS values in the phone service provisioning domain. A. 
Armentia et al [5] proposed a Model Driven Approach for the composition and dynamic reconfiguration of 
networked embedded service oriented applications. As a result, an improvement on system flexibility, 
scalability, and composability are achieved. Also, the maintainability was improved through spontaneous 
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reconfiguration of the system. QoS issues in Web services [6] have to be evaluated from the perspective of the 
providers of Web services and from the perspective of the users of these services. Jocelyn et al [7] proposed 
runtime monitoring of conversations between partners as a means of checking behavioral correctness of the 
entire Web service system. They have transformed sequence diagrams to automata and enabled conformance 
checking of finite execution traces against the specification. 

VieDAME[8], a system which allows monitoring of BPEL processes according to Quality of Service (QoS) 
attributes and replacement of existing partner services based on various (pluggable) replacement strategies. An 
aspect-oriented approach by intercepting SOAP messages was implemented which allow services to be 
exchanged during runtime with little performance penalty costs. E. Michael Maximilien and Munindar P. Singh 
[9] proposed a multiagent approach that provides a solution to the selection problem. The agents were designed 
using decision theory and ontologies that support semantics and quality of service (QoS). This approach enabled 
applications to be dynamically configured at runtime that adapts to the preferences of the participants. 
AzizbekMarakhimov et al [11] proposed a framework for semantic web service composition that builds Petri net 
model of interactions between Web services and builds ontology representing domain knowledge, then 
combines the Petri net models with ontology-based mediation. Further, Web service message interfaces were 
semantically annotated using domain ontology for executing semantic mediation. A reliable Quality of Service 
(QoS) in key mediation aspects are to be addressed. AMACONT project [12] aimed at the dynamic generation 
of web presentations tailored to users’ varying needs and device capabilities. Different techniques for static and 
dynamic content, layout and structure adaptation supported by the overall architecture were explained. The 
modules of a modular graphical authoring tool for the visual development of adaptive web applications were 
presented. Shengli Mao, Hui Zang and Bo Ni [18] used binary tree theory to composite semantic Web services 
on the basis of annotating Web services on the internet. Pablo Rodriguez-Mier et al [19] have presented a 
theoretical analysis of service composition in terms of its dependency with service discovery. Jean-Claude 
Moissinac[13] showed that increase in the need for the adaptation of multimedia documents can be obtained by 
the composition of basic services. This also required the availability of semantic descriptions of services, for 
which a shared vocabulary and good practices still need to be defined. They especially highlighted the 
importance of the development of semantic descriptions of several important families of multimedia processing 
and proposed a structure that is used to build and organize such descriptions. Thus multimedia service 
composition requires the semantic description of multimedia data and semantic discovery using service 
configuration. Therefore a Self-Configurable Semantic Service Architecture (SCSSA) is proposed for 
developing reliable distributed multimedia applications by discovering and composing multimedia services 
semantically. 
 
Proposed Architecture: 

The proposed Self-Configurable Semantic Service Architecture (SCSSA) for multimedia service 
composition provides the semantic description of multimedia data and semantic discovery using service 
configuration. The composition of multimedia services with service reservation based on the request of the user, 
device capabilities of the user, monitoring the quality of delivery of services and configuring the composition 
workflow when the performance degrades are also included. The proposed architecture with its components is 
depicted in the following figure 1.  

 

 
 

Fig. 1: Self-Configurable Semantic Service Architecture (SCSSA) for multimedia service composition 
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A. Semantic Description of Multimedia ServicesEquations: 
The Web Services Description Language (WSDL) specifies a standard way to describe the interfaces of a 

web service at a syntactic level and to invoke it. While this syntactic descriptions provide information about the 
structure of input and output messages of an interface and away to invoke the service, semantics are needed to 
describe about a web service actually does. These, semantic descriptions for WSDL is derived using WordNet 
and SUMO ontology and added in to the database that are kept with WSDL documents. This usage of database 
presents examples illustrating how to associate semantic descriptions with a web service. These descriptions 
could be used for classifying, discovering, matching, composing, and invoking web services.  

The following figure 2 explains the method of extracting semantics descriptions from the WSDL 
documents. The set of WSDL documents for the multimedia services are parsed to get the description, name of 
the service, set of operations and input and output parameters using WSDL Analyzer. The synsets for the parsed 
data are extracted using WordNet and mapped with SUMO ontology. SUMO is the only formal ontology that 
has been mapped to all of the WordNet lexicon. The mapped synsets are entered in to database as related 
concepts for the corresponding parsed data. The following Table 1 describes about the semantic description of 
sample four multimedia services. These extracted features are expected to contain the relevant information from 
the parsed data, so that the desired semantic discovery can be performed using this representation.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 
 

Fig. 2: Extraction of Semantic Descriptions from WSDL documents 
 

Table 1:  Semantic Information Table 

SNo. Service Name Method Names Input    Parameters Output      Parameters 
Relevant 
Concepts 

1.  media_Retrieval 
quality_check 
image_service 
audio_service 

image, pixel_size 
image_ quality 
image_output 
audio_output 

picture, image, 
icon, ikonl, 
figure 

2.  image_Retrieval 
image_retrieve 
image_enhance 

Image_in 
image_out 
image_quality 

picture, image, 
icon, ikonl, 
figure 

3.  
speech_ 
Recognition 

audio_reco 
audio_in 
sample_audio 

reco_result 
Address, 
lecture, speech 

4.  
media_Content_
Adaptation 

media_scaling 
media_trancoding 
media_bitdepth_redution 

Video_in 
device_name 

scaled_video 
transcoded_video 
bitdepth_reduction_vide
o 
 

Video, image, 
picture, speech, 
audio 

 
B. Multimedia Service classification: 

Multimedia services finds its application in various areas including advertisements, art, education, 
entertainment, sports, engineering, medicine, mathematics, business, scientific research and spatial temporal 
applications. Therefore the large set of available multimedia services are to be classified into above mentioned 
areas to make the searching better. The following figure 3 describes the classification of the multimedia services 
using semantic similarity checking and semantic ranking. 
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Fig. 3: Multimedia service classification 
 
The semantic descriptions of available multimedia services are stored in the database with its relevant 

concepts. The relevant concepts of the various categories such as advertisements, art, education, entertainment, 
sports, engineering, medicine, mathematics, business, scientific research and spatial temporal applications with 
the help of WordNet and SUMO ontology are derived as discussed in the previous section and stored in separate 
vectors. Each multimedia service is compared with these vectors of all the categories of related concepts using 
three statistical methods binary, times and tf-idf. In binary statistical method, if one relevant concept of 
multimedia service appears in relevant concepts of one category, then mark the corresponding bit of its feature 
vector as 1, else 0. In times statistical method, count the number relevant concepts are matching. In tf-idf 
method, tf-idf result is used instead of the straightforward counting to find the relevance between the multimedia 
service and categories. The semantic rank is calculated based on the results of these three statistical methods. 
The multimedia service which gets the value 1 in binary method, maximum value in the times and tf-idf 
methods for the particular category is assigned highest rank. Each multimedia service is assigned to the category 
which has the highest number of matching with the corresponding multimedia services with highest rank. 

 
C. Semantic Match Maker: 

As the set of available multimedia services expands, it becomes more important to design the automated 
tools to help identify multimedia services that match the requirements of the users. Finding suitable multimedia 
services automatically depends on the facilities available for service providers to describe the capabilities of 
their services and for service requesters to describe their requirements in an unambiguous and ideally, machine-
interpretable form. Adding semantics to the represent the requirements of the user and the capabilities of 
multimedia services are essential for achieving the clarity and machine-interpretability. During discovery, a 
service requestor can describe the requirements of the multimedia service using terms from the semantic model. 
These requirements are parsed and refined to get the required information such as input and output parameters 
using Service Request Refinement (SRR) module. This SRR module preprocesses the service request and filters 
the required terms that are used to find the required services. The preprocessing includes punctuation removal, 
stop words removal and stemming. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 4: Semantic Match Maker Module for Multimedia Services 
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The relevant terms of the service request and set of semantically categorized WSDL documents are given to 
reasoner. Reasoning techniques can be used to find appropriate category and in turn finds the multimedia 
services in that category that match the request. It also computes similarity score between the relevant concepts 
of multimedia services in the selected category and the related terms of service request as our previous semantic 
discovery approach [15]. The multimedia services in that category are ranked based on this similarity score and 
the services with the highest similarity score are selected for multimedia service composition. 

 
D. SemanticMultimedia Service Composition: 

 The massive and timely delivery of multimedia through web is gradually integrating itself with the 
composition of media services so that new types of customized composite multimedia service can be created 
dynamically according to the diverse demand of the end users. Semantic multimedia service composition is a 
process where various multimedia services such as media retrieval service, media transcoding service and media 
display service are connected through functional and data dependencies, thereby a new composite service can be 
created over distributed heterogeneous network infrastructures. Wolf-TiloBalke and Klara Nahrstedt (2004) 
suggested that the dynamic composition of media services is a prominent approach to the construction of large 
scale distributed media services in a scalable and easily-programmable manner. Kalasapur et al [16] and 
Kapitsaki et al [17] categorized the dynamic and automatic composition of services into three types, namely 
Artificial Intelligent (AI) scheme, semantic scheme and middleware scheme. The semantic scheme approach is 
used in this work to design dynamic semantic multimedia composite service based on the request and device 
capabilities of the user using semantic match maker module. 

The sample Dynamic Composite Semantic Multimedia Service (DCSMS) is designed by combining various 
distributed media services such as composition service, caching service, streaming service, on-demand content 
service, display service and media translation services.  Media scaling service, media transcoding service and 
bit-depth reduction service are called as media translation services. These multimedia services are represented as 
service nodes S1 to S12 of a Service Graph as shown in Figure 5. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 5: Multimedia Service Compositions as Service Graph 
 
The composite multimedia services are created from the service graph based on the devices used by the 

end-users. In this composition, both live content media streaming and on-demand content streaming services 
give multimedia data continuously and the video composition service mixes these two streams into an integrated 
and customized stream according to the demand of end users. The caching service provides speedy duplication 
of media data with local storage. The streaming service enables delivery of the stream to the end-users.  

 
E. Run-time Performance Monitoring: 

The multimedia services and its composition are normally affected by various factors related to application, 
system and network. Application level and system level parameters are considered in this work for monitoring 
and improving the quality of the multimedia services at the service provider level. The basic multimedia 
services such as media scaling service, media transcoding service and media display service are combined using 
the service composition language Business Process Execution Language (BPEL) according to the requirements 

S8 

S4 
S5 S6 S7 

S9 

S2 

S3 

S1 

S1 

S1 S1 



462             N. Edison Rathinam et al., 2016/ Advances in Natural and Applied Sciences. 10(9) Special 2016, Pages: 456-466 

 

of the user called composite video-on-demand service which is formed as a business process. This BPEL 
approach concentrates on modeling business process in terms of interaction between services, but does not 
consider the behavior or performance of individual services or whole business process at run-time. Therefore, 
the performance of the services and its composition can be ensured by monitoring its behavior through a 
dedicated monitoring service. This monitoring service provides realistic insight into the experience of end-users 
when using the multimedia services.  

The various QoS parameters monitored by the proposed monitoring service are: 
1. Response time – Time between a request and the initiation of a streaming operation at client side. 
2. External errors – errors that have occurred due to network faults or abnormal termination 
3. Percentage of Successful completion – the portion of the media delivered to the user successfully. 
4. SLA violation – deviation in the contract drafted and the quality of the multimedia service actually 

delivered. 
5. Frame rate – number of frames transferred per second. 
6. Web Service Host Performance – measuring the ability of a Web Service Host to respond to the request 

of the clients to provide immediate service. 
 

F. Configuration of semantic service composition: 
Configuration of composition of services means dynamic recomposition of services either through addition 

or removal / replacement of components at run-time. Prevention of faults in services prevents future faults or 
non-functional issues before its occurrence. Correction in services handles the faults detected during the 
execution of components. Optimization improves non-functional issues of services. Self-Configurable 
architecture with customization of composition of multimedia services and correction of run-time failures are 
proposed in this work. The configuration of composition is necessary due to the changes in the preferences of 
the user or due to the degradation in the performance of the service. The correction of failures is done by same 
service retry or alternate service replacement. The various adaptation actions done by proposed adaptation 
module are explained in the following steps. 

1. If response time is greater than the threshold wait interval, then the service is retried at most 3 times. 
 Else alternate service with same quality or reduced quality from different Web Service host is substituted. 
2. If successful completion of media service is less than < 100%, 
 Then, when the user tries to get the same service, the user is asked   to continue from unseen portion or to 

start from the beginning.  
 If user wants to continue, then the log file (output of MSM) is checked for the % of completion and the 

service started from the point of failure. 
3. If external errors are identified then exceptions are catched and informed to the provider and  the service 

is skipped for some time and the service is started after some delay hoping the errors are transient. 
The various adaptation actions such as dynamic removal/replacement, addition, and retry/skip are explained 

as follows: 
 
Dynamic Addition: 

The dynamic addition of a service in the composition is not replacing any other existing service is 
discussed. It is the process of addition of a service dynamically as required when a new request is to be satisfied 
at run-time. While accessing the video on one topic, users may request for a related video of the same topic. To 
handle such new request along with servicing the old request, the new service is added in the composition work 
flow. Two possible additions of a new service with the existing composition are: dynamic addition as a part of 
dynamic replacement, and considering as a new request. The implementation of dynamic addition of a service 
termed as transmedia according to the above two possibilities is explained as follows: 

Case 1: The service transmedia is linked to another service, say scaleMedia in the present composition. 
In this case, the requirement of transMedia service is not initially identified to design the composition.  To 

satisfy the change in the requirements of the users, scaleMedia service is linked after the transMedia service 
using the dynamic instance creation facilities provided by object oriented language JAVA. 

Case 2: A new request is serviced by the service provider during servicing the previous request. 
The specification of new request is accessed and the service provider creates a new composition that can be 

delivered immediately when the previous request is serviced. Completion of the previous request is recognized, 
and then the service provider starts creating the next composition and services the new request. 
 
Dynamic Replacement / Removal: 

Dynamic replacement of services is a special kind of service, where dynamic removal of a service followed 
by dynamic addition of a service is executed such that the external services being served by old can now be 
served by new one, without requiring any change in the external services themselves. When any multimedia 
service is not responding or failed due to unforeseen errors, the faulty service is replaced by alternate service 
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either from the same Web Service host or from the other Web Service host. The Web Service hosts are selected 
for providing alternate service based on its workload. For example, if service S and S’ are to be dynamically 
replaced, both S and S’ must conform to the same service interface. Conforming to the same interface implies 
that the following two requirements are to be satisfied by S and S’.  

Requirement 1: Both S and S’ must have the same interface, i.e. the method signatures of the publicly-
accessible methods of S and S’ must be the same.  

Requirement 2: The pre and post conditions of the publicly-accessible methods of S and S’ that includes 
certain non-functional assertions or constraints must be the same.  

The run-time component Adaptive Media Service Manager (AMSM) in the proposed architecture is 
responsible for dynamic recomposition of services. Ensuring the completeness and correctness of various 
alternative compositions of an application is the responsibility of the application designer. AMSM is responsible 
for carrying out a change from one composition to another alternative composition at runtime. The completeness 
of a composition implies that the following requirement be satisfied by the composition. 

Requirement 3: For every service present in a composition, all the services on which this service depends 
must also be present in the same composition. In terms of dynamic recomposition, requirement 3 can be divided 
into following two sub-requirements as, 

 If a service S is removed as a part of a dynamic recomposition, then either S must be dynamically replaced 
by another service, or else all the services depending on S must also be removed as a part of the dynamic 
recomposition. 

 If a service S is added as a part of a dynamic recomposition, then the services on which S depends either 
must already be present in the old composition, or else they must also be added as a part of the dynamic 
recomposition. The correctness of a composition implies that the following requirement be satisfied by the 
composition. 

Requirement 4: A composition must be able to carry out its stated task correctly, where the correctness is 
defined by the ability of the composition to satisfy the functional and non-functional requirements of the 
application. These functional and non-functional requirements are satisfied in the corresponding state of the 
execution environment in conjunction with the other appropriate parts of the application configuration i.e. 
lower-level services. 

 When the service to be dynamically removed is eventually replaced by another instance, then the removal 
of this instance will take place according to the procedure for dynamic replacement of services. But in the 
dynamic removal of a service, service is not replaced by another service. As in the dynamic addition, the process 
of dynamic removal of a service varies according to the actual removal of the service. The reasons for removing 
a service in the composition are, a service may slow down the process and a service may be deactivated by the 
service providers for a period of time. The dynamic removal of service is elaborated as follows: 

 Let the service to be dynamically removed be S1. The implementation of dynamic removal of S1 according 
to the above two possible reasons for removal are discussed as: 

Case 1: S1 is removed from the composition by linking its caller service to its preceding service, say S2.  
 In this case, S1 is simply removed by changing link in the composition. It is possible that some other 

services also hold the reference to S1. These services are either informed about the removal of S1, or these are 
provided with appropriate fault tolerance mechanisms to withstand the removal of S1. It is generally 
discouraged to dynamically remove a service without replacement. If the service to be removed is currently 
executing slowly, then either its execution may be immediately terminated, or it may also be provided with safe 
points (similar to the ones for dynamic replacement of instances) where its execution may be terminated without 
compromising on the consistency of the application. 

Case 2: Service S1 is deactivated by the service providers. 
 When the service provider discovers that the service hosted in one Web Service host is not responding 

which results in slow down of processing, then the service provider removes or deactivates that service for a 
period of time. In order to remove service S1, the service provider deactivates a service instance from the Web 
Service host. But it is important to activate the same service from another Web Service host. 
 
Retry / Skip: 

Retry involves the invocation of the same service after some threshold waiting time hoping that the failure 
is transient. Retrying the same faulty service is done for a number of times that is specified in the adaptation 
policies. The retry construct is implemented by retrying the same service either from the beginning and or from 
the point where the fault has occurred or identified. When the initial response time for the service is greater than 
the specified threshold wait interval, retrying the service from the beginning is implemented. When the server 
has started responding and in the middle, if it encounters the problem, then retrying the faulty service from the 
point where the problem is identified, is implemented. The portion of the video seen by the user is known by 
referring to the polling table that contains the number of polls that have successfully responded. Based on the 
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number of successfully responded polls, the point at which faults occurred is found.  The retry procedure with 
the number of times retries and the method of controlling the retry is described in the retry adaptation policy.        

 Skip procedure involves the removing the faulty service for a period of time and continue with the 
remaining services in the composition. After the specified interval of time, the faulty service can be retried, 
hoping that the server is relived from the overload. The skip procedure with specified time interval for retry and 
method of controlling the skip is given in the skip adaptation policy.   

 These adaptation actions are done through customization of composition and correction of failures that are 
detected during run-time. The correction of failures during run-time is performed by these high-level 
reconfigurations of components in the composition such as replace, add, retry from initial stage, retry from 
middle and skip. Due to these adaptation actions during run-time, the proposed architecture improves the QoS of 
multimedia applications without any interruption and delay. 
 
Experimental results: 

The multimedia services developed and deployed in the Java-based environment uses ActiveBPEL designer 
and execution engine to design the composition of VoD services with semantic discovery. The video services 
with different qualities, media content translation services and display services are deployed into the cluster of 
PCs that have same configuration. The information about these multimedia services is available in Web Service 
Map that is used as local registry. The experiments have been conducted using 50 client machines that are 
connected in a LAN environment. At a time 50 client requests have been generated and the results of service 
deliveries were analyzed.  

 
G. Measuring the correctness of semantic discovery: 

The OWLS-TC 4.0 test collection is used for evaluating the relevant services discovery performance of this 
proposed approach. The OWLS-TC4.0 test collection is a public test collection which consists of 1083 semantic 
web services described with OWL-S 1.1 and 1076 WSDL files. The majority of these services were retrieved 
from public IBM UDDI registries and semi-automatically transformed from WSDL to OWL-S. This test 
collection can be accessed via the http://projects.semwebcentral.org/projects/owls-tc/. The experiments are 
conducted on this test set of WSDL files for evaluating the semantic service discovery performance which was 
analyzed in our previous paper [15]. The micro-averaging the individual precision-recall curves [14] is adopted 
for this evaluation.  

Let Q be the set of Service Requests (SR) in Owls-TC:  
Q = {SR1, SR2, … SRN} (5)  
Ri be the relevant WSDL document of the service request SRi�Q,  
A be the collection of all the relevant WSDL documents of all requests in Q:  
A = {R1, R2, … Rn} (6)  
For each service request SRi, relevant documents retrieved (recall) BλSR is measured for λ = 20 steps up to 

its maximum recall value. Similarly, related precision Bλ of retrieved documents at each step λ is measured. The 
micro-averaging of recall and precision at step λ over all requests is defined as:  

Rcλ = ∑
|�∩�λ��|

|�|���∈
                                      (1) 

Pcλ = ∑
|�∩�λ��|

|�λ|���∈
                                      (2) 

As a set of relevant services is subjected to continuous change due to increase in number of services 
published, the precision is more important to the user than recall for discovering semantic web services. Since 
the semantic categorization and match maker module of this proposed approach uses all possibilities of relevant 
terms of the service request and terms used in the WSDL documents, the recall and precision is better compared 
to semantic discovery in OWL-S services. In terms of average query response time, the proposed semantic 
discovery approach shows better result than OWL-S matchmakers. This is due to the additional computational 
efforts required by OWL-S matchmakers to determine the subsumption relationships based on the imported 
large ontologies the OWL-S services refer to. 

 
H. Measuring the effectiveness of proposed architecture: 

QoE is composed of not only the network performance parameter but also the service quality parameter 
such as cost, turnaround time, reliability, availability, usability, and fidelity. The value of the reliability of a 
media service can also be computed from the data of past invocations using the following expression: 
 
R = NS / K                                         (3) 

 
 Where NS is the number of times the service ‘S’ has been successfully delivered within the specified 

expected time frame, and K is the total number of invocations. By aggregating the reliability of individual 
services, the reliability of semantically composed service was computed. The Figure 6 shows that the reliability 
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of the composition of media services provided by SCSSA architecture which is 17% more than the reliability 
provided by normal Web Service architecture. 

 

 
Fig. 6: Number of Simultaneous Requests vs Reliability 

 
Availability is defined as the ratio of time that service is available to the total measured time. Availability 

(A) of a service is measured as: 
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                                                 (4) 
where Ta is the available time of a service ‘s’; Tt is the total time of ‘s’ being measured; Tua is the 

unavailable time of ‘s’.  
 Availability is achieved by replication technique through which the service is deployed in more than one 

Web Service Host (WSH). 
The usability of an adaptable semantic multimedia service ‘S’ is calculated as a measure of its 

trustworthiness and it depends on the experiences of user. Different users may have different opinion on the 
same service. At the end of the usage of services, the user is given a range [0, 5] and asked to rank a service for 
the perceived quality. Then the satisfaction of the user Us(S) is calculated by computing the average of rank 
given by the users for that service as:   

US(S) = n

ri
n

i
∑

=1

                                            (5) 
where ri is the rank given by the users for the ith time access of the service ‘S’ and ‘n’ is the number of 

times the service has been graded. The experiments has been conducted to access the semantic VoD service by 
50 different client machines and the grade range given by the users has been recorded and reputation of a 
sematic VoD service has been computed using the equation (2). With proposed SCSSA architecture, the user 
satisfaction on a semantic VoD service is improved compared to the legacy system. 

 
Conclusion: 

The semantics play an important role in all aspects of the lifecycle of web services. During development, a 
service provider can explicate the intended semantics by annotating the appropriate parts of the Web service 
with concepts from a richer semantic model. During discovery, a service requestor can describe the service 
requirements using terms from the semantic model. Reasoning techniques can be used to find service 
descriptions that match the request. During composition, these annotations can be used to aggregate the 
functionality of multiple services to create useful service compositions. Therefore, once represented, semantics 
can be leveraged by tools to automate service discovery, monitoring and composition. Self-configurable 
Semantic Media Service Architecture for improving the quality of multimedia service has been designed and 
implemented. Multimedia services and other services were composed based on the requirements of the users, 
and the configuration of such multimedia service composition is made during run-time when the performance 
degradation is identified. The requirements of the users and performance of the multimedia services are 
monitored unsing proposed monitoring module, a monitoring service that runs parallel with multimedia services. 
Adaptation actions such as dynamic addition, dynamic replacement / removal, and retry / skip of faulty services 
are performed by the adaptation module an important service of the proposed architecture. The performance of 
this architecture is ensured by conducting the experiments on the case study. Thus the quality of the multimedia 
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services such as response time, reliability, availability and user satisfaction are improved compared to the 
normal Web Services architecture.   
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